BACKGROUND: There is no consensus favoring a particular strategy for evaluating patients with pharyngitis.
MEASUREMENTS: An encounter form included eligibility criteria, clinical information based upon the Centor rule, and treatment provided. Sensitivity and specificity of POC test compared to routine culture for GAS.
RESULTS:
Thirty-eight patients (25.7%) had a positive GAS culture. The POC test was 92.1% sensitive (95% confidence interval [CI] 80% to 98%) and 100% specific (95% CI 97% to 100%). Although the Centor rule did not adequately discriminate among symptomatic patients with or without GAS (receiver operating curve area 0.63), the 3 patients with a false-negative POC test had a Centor score of less than 2. Among patients with a negative POC test, 26% initially received antibiotics.
CONCLUSIONS:
For patients with a Centor score of ! 2, a POC test was highly sensitive for GAS. Future studies should confirm these results and assess whether implementation of POC testing as part of a local practice guideline can decrease variability in testing and treatment. A cute pharyngitis is a frequent complaint for primary care providers.
1,2 Although most commonly viral in etiology, group A b-hemolytic streptococcus (GAS) is identified in 5% to 10% of symptomatic adults. 2 Treatment for other less common bacterial etiologies is not routinely recommended. 2, 3 Antibiotics for GAS decrease symptom duration 1 to 2 days on average. 4, 5 Since most patients improve whether antibiotics are prescribed or not, earlier treatment may provide greater symptomatic benefit. Other antibiotic benefits, such as preventing suppurative complications or rare post streptococcal glomerulonephritis, are unproven. 3, 4, 6, 7 Although GAS causes acute rheumatic fever, risk is minimal in adults. 7, 8 Finally, treating infected individuals can reduce household transmission. 9 Etiology is traditionally identified using routine cultures, but delayed results require postponing treatment or basing it on clinical characteristics. Clinical decision rules can identify patients at increased GAS risk, 5, 10 but they increase antibiotic use compared with waiting for culture results. 11, 12 Rapid officebased point-of-care (POC) tests can identify patients with GAS during a visit, but initial tests suffered from low sensitivity. 13 Current tests report high sensitivity and specificity, 6,7 but sensitivity continues to vary across clinical studies. 12 Guidelines recommend that POC tests at least 80% sensitive can be used to base treatment without needing a confirmatory culture. 3 Various testing strategies are available, but none is currently preferred. 3, 6, 14 While developing a local practice guideline, retrospective assessment of acute pharyngitis encounters demonstrated wide variability in testing rates across 8 primary care practices. In 2002, 68% of 4033 encounters had a routine culture (practice range 40% to 80%), with few practices using POC tests. There was no relationship between testing intensity and positive culture rates (mean 12.6% positive, practice range 5.6% to 19%). To address these findings, a prospective study was designed to assess POC test sensitivity for GAS when used with the simple and well-studied Centor clinical decision rule. 15 We hypothesized that diagnostic POC testing combined with clinical data could identify patients most likely to benefit from early treatment of GAS while decreasing inappropriate antibiotic use.
METHODS
A prospective study was implemented in 2 primary care settings at Massachusetts General Hospital between July 1, 2002 and June 30, 2003-a primary care practice implementing a new POC test for GAS, and a medical walk-in center where POC testing was already used. All patients were routinely managed by her/his provider. During the study, hospital policy required obtaining a confirmatory culture when POC testing for GAS was performed. The same POC test (Acceava, Thermo Electron Corporation, Waltham, Mass) and procedure guideline (POC test rapid Strept A procedure manual) was used in both practices by trained providers. Partners Healthcare Institutional Review Board approved the study with an informed consent waiver. Eligibility criteria included age 18 years or older and symptoms of acute pharyngitis. Patients were excluded for symptoms 47 days, antibiotics within 24 hours, immunocompromised state, or diagnosis of acute pulmonary disease flare. Providers completed a standard encounter form including demographics, clinical symptoms (Centor score criteria), POC test and routine culture results, treatment, and follow-up.
Clinical characteristics using the Centor score, results from POC tests, and routine cultures were compared. Positive cultures for GAS were the gold standard. POC test sensitivity and specificity for GAS was calculated with 95% confidence intervals (CI) and stratified by the Centor score. Positive and negative likelihood ratios were calculated using lower 95% CI limits for test specificity (no false-positive results), and sensitivity. Antibiotic prescriptions at the clinical encounter were compared among patients with a positive or negative POC test. Analyses were performed using SAS (SAS Institute, Cary, NC).
RESULTS
Among 179 patients with completed data forms, 29 were excluded (symptoms 47 days (16), prior antibiotics (4), immunocompromised (3), acute pulmonary disease (6)). The clinical features of 150 eligible patients are presented in Table 1 . Initial POC tests and routine cultures were obtained for 148 patients. Two patients only had a POC test available (1 positive). Forty patients (27%) had a positive culture for any bacterial organism. Two patients (1.4%) had non-GAS (1 group C and 1 group G streptococcus), with negative POC tests and Centor scores of 2 and 4, respectively.
Thirty-eight patients (25.7%) had positive GAS cultures (Table  2) . Positive cultures were more frequent in patients with Centor scores of 2 or higher, but the percentage of GAS did not differ among Centor scores of 2 to 4. Among specific Centor score items, presence of tonsillar exudates correlated best with GAS (odds ratio [OR] 2.4, 95% CI 1.1 to 5.0) followed by a history of fever (OR 1.9, 95% CI 0.9 to 4.1), cervical adenopathy (OR 1.5, 95% CI 0.7 to 3.1), and absence of cough (OR 0.9, 95% CI 0.4 to 2.1). In multivariate models, only tonsillar exudate independently predicted GAS. Overall, the sum of the Centor score was a modest predictor of risk (OR 1.5, 95% CI 1.1 to 2.0, receiver-operating characteristic r =.633, P =.02).
POC tests were positive for GAS in 35 of 38 patients with positive cultures (92.1% sensitivity, 95% CI 80% to 98%) ( Table 2 ). Among 3 false-negative POC tests, two patients had Centor scores of 0 or 1 (67% POC test sensitivity for these Centor scores, 95% CI 22% to 96%). A third patient had a Centor score of 2. For patients with a Centor score of 2 or more, POC test sensitivity was 98% (95% CI 88% to 100%). No patient had a positive POC test and a negative culture (100% specificity, 95% CI 97% to 100%). Positive and negative likelihood ratios calculated using lower 95% CIs were good to excellent for the POC test in patients with a Centor score of 2 or more.
All patients with positive POC tests for GAS as well as 30 of 114 (26%) patients with negative POC tests received antibiotic prescriptions (Table 3) . Patients with positive POC tests were more likely to be prescribed penicillin or erythromycin than patients with negative POC tests (75% vs 50%, respectively, P =.03).
DISCUSSION
In this study, the Centor rule did not perform as well as in prior reports, but the POC test demonstrated high sensitivity for GAS and led to appropriate treatment for those diagnosed during the visit. Practice guidelines for acute pharyngitis recommend a number of different evaluation strategies with similar effectiveness and costs rather than a single preferred approach. 3, 6, 11 One guideline supports POC testing alone if it is at least 80% sensitive. 3 However, a recent study examining various evaluation strategies concluded that routine cultures were an optimal strategy in adults. 12 The current results are consistent with McIsaac et al. with regard to the limited ability of the clinical decision rule to identify individuals at high enough risk to justify empiric therapy. 6 Using clinical decision rules alone to base treatment would A positive response to each of the 4 clinical variables is associated with 1 point. A negative response is given 0 points. The sum of the responses to each variable provides the total score that ranges from 0 to 4 points. Higher scores are more likely to indicate pharyngitis due to GAS. GAS, group A b-hemolytic streptococcus. 16 Despite modest sensitivity of the Centor rule, higher POC test sensitivity in the current study combined with the low risk of complications associated with missing GAS in adults makes not performing routine cultures after negative POC testing justifiable for patients with higher Centor scores. 6 Study limitations include a relatively small patient population that generally reflected patients seen in the 2 sites. Practices considering POC testing should first define its sensitivity. The rate of GAS in this study was higher than overall practice rates of GAS. Since the study required routine and POC tests as part of usual care, patients with less severe symptoms were likely excluded to meet eligibility criteria. It is possible that by excluding less symptomatic patients, the study underestimates the Centor rule's true value. POC testing should be evaluated along with other clinical decision aids besides the Centor rule. Finally, these results are not applicable in children. 12 Historic data from our local practices highlight wide variations in current testing. Even if the test characteristics of the POC test and clinical rule are validated in follow-up studies, their use is unlikely to lead to more appropriate testing and treatment without efforts to implement them as part of a clinical guideline with ongoing provider feedback. 17 The 25% of patients with a negative POC test who initially received antibiotics highlight the challenges of meeting patient expectations without antibiotic prescriptions. 18 Our local guideline recommends that POC test results in patients with a Centor score of 2 or more can be used to base treatment. If one would treat individuals with a Centor score of less than 2 (for example to decrease household spread), a routine culture without POC testing is recommended. Future study is needed to determine whether implementing such a guideline can improve care and decrease provider variability. 
